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6 UQUID CRYSTAL PANEL REGION 



Q\ (57) Abstract: A liquid crystal projector, a liquid crystal panel, and a liquid cooler for cooling efficiently by a liquid cooling cycle 
00 to tzatizz no disorder of a video image thanks to liquid refrigerant passing over the translucent surface of the liquid crystal panel. 

Light from a light source (1 12) is divided into three parallel beams, which are passed through liquid crystal panels ( 10 1(R), 101(G) 
O and 101(B)) of R, G and B and subjected to intensity modulation. The modulated beams are combined in color by a combining 
^ prism (119) and projected through a projection lens (127) to obtain a video image. In such a liquid crystal projector, each liquid 
V© crystal panel (101) has a high -resistance channel of liquid refrigerant between protective glass plates (4, 5) disposed oppositely to 
O an opposing substrate (1) and a TFT substrate (2) constituting the liquid crystal panel, and further has a buffer part contiguously 
thereto or has a low-resistance auxiliary channel around the periphery thereof. Each channel consists of a channel having a uniform 
thickness of "D" and covering the flat liquid crystal panel region, channels having a smaller thickness of "d" provided upstream 
Q and downstream therefrom, and buffer channels provided further upstream and downstream therefrom. 
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Z<Dftmt/<y7T—ffi&&M}&irZ>®#;<D®>mo, iKT*), 17. 18 ( 

©H8(a)ftlMb)*<&flF-g-12, 13, 19, 20«, ^tl^tl, ±E^ ? 7r-itKft» 
J^-TS^^OSlJMlQ, H(TTj), 17, 18(±*-)OBSttJifcgI5«f)#it^tbfc?0c#: 

[0052] tfCfc:, i^±iC^(Z)*^^bfe±ffl^#^ H 1 1 /^P101^^-9J^^fc\ * 

©H9Sr#J!8L*dse>»iWfc»iW-f 5,, fc*3, ^-e, ±^Lfcl§l3-Ctt, _h§BR, G, 
Bffl©M/^;H01 (R) , 101 (G) , 101 (B) ft, aK^129j!lJ:?)KttS*t, itfeUft 
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iz&m&tix^ztLxnmuto l^u^, &mwxi^ ^tn-mb-r , ^ 

0**^101 (R) , 101 (G) , 101 (B) tt, ±8E©*?iHW/l'rt IC*5V NT, 3fc 

[0053] i-*fc^,±faiS)i6Mii2*^<D5S^©3iVN3feSr^tt-cipf^$n^^^vio 

mm^fl, ^K^129iCj;?)gglb$tl,T7v ? ^-^130^iiS c ^<D|g, -tOff&Sr^ 
t21»»i-Sifc^J;«Jft*P$n, Stf, ±IB^^^/H01(D#^T^^-^14CO 

l£»oT, Stf, ±IB/^t~ 11— M5o -fc©6& _B£Lfc=t5(-, J¥$r 
Dj<0J©^^£^*/H!Bi*0>&fcB&6, 7©±TPofl!lfcWu J5£rdj (D>d)©S¥ 
fc«fci&l5 x I6(±*r), 10, ll(T*)a»6>ft50fli, Sfi&<0*S$ftl&#lS!tte>ft 

[0054] SP*>, j&^*5«EJ»#fife|JiJ;ttWr, 0!|;lfcf, ^fr^^Af^O/^jffiALfc^ft: 

H¥^g§16^(tTfc5fc*, /^7r- ^8Sl8<Di|iM^|p](-r^^, ®8(b)<D 
fcj£#9:MBfc«5£-*-5o 'V7r— Sfc*&l8rt©JEE;*ja5i&— 

¥*5ttlS9 WiittLT^^ SEK 1 1 as«U*"C&5;fcit> % — *-9f 1 3/9>ib 

{cft5„ ^<o«»c*5i, KStA^M?mi6, 9&OT£Tdj<d$:,? h /^ 

8i:l KDffi^;^i:j5(tgS©fB^(r Jt^iJi-5fe*, fltg&7<olf:£ Tdj tfifcg&16t9<Dff£ 
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[0055] z.<d£?i^ ±mutwa&mmizxtiti % m^>^m<om—it. gfewzx^ m& 

[0056] **s, K±©SlM-erix to j ©B^«ft/<*/iHB«©i*IS6, 7©±Tn^#J 

H¥*aJH8l5, 16 (±#), io, ll(T^),5Klt ^V7r-SEI8l7, 18 (±#) 
, 10, ll(T:£)*Ktt5fc©iLTfftWUfc#, La»Uft&se>, #36Wtt, A>a=*«3i 

[0057] JnxT, ±IE©#fflfil&«:«EJxS«ff»j8|tL-rW:, mx.it, 

3Mtfc© jg«Q lCft*$tt57y *5R^*£tttt{*: (a^pb*-^) ^ffii" 
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[0058] sic m*.t£* ±9z<Dmw£ixmffiimi6<Dmz rdj », laammmepvom 

(D-Ch*), Dtb-Cfi2^^5mm. dbL-XitO. l~lmmggflS#*LV\> 
[0059] Sfc, ±IE(D^iifeO^^-e{i % ±fcWi&'<jVl'101<Dffim (*MMRXfift$tiW) 

?&ii^«a(«*)«rji*6>*5rfrt>'HriB-eaw5. £fc it3#k, ±ib»ei&6, 7<dj? 

10, ll(T^)©J?*rdj,Hf^^y7r-*ISl7, I8(_t#) % 10, 11 (T# 

)©iiEi&is«K:oivc{>* Jin, gHi-s^asnrte-mfc*. 
[0060] ^±(D«t5»c, m^<^<D^m^K^>xmti^m<Dm-it, gfemzxtits. 

-£OR, G, Bffl©if a /^;H01 (R) , 101 (G) , 101 (B) bLXm&7*vi?3L?*i£ 

m&vmMzbfrfrtib-r, m&/<*swm^mm&%mi&-rz>z.b&-5imb?£ 

[0061] 8*#tf> Ell 0(a) ±MMS\Z.^fdm&/<*/V\0\<D^l&mfr. "t<D 

ffim\zx*)7]k£)xxidv, s/c, 010(b) taz, ±mmio(a)^isn : 5A-Amm^ 
9(r*-), is, i6(±*)^r, ±mm(o&&*9vh&rt*t&t<* mm<DPiM<D 
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o 

[0062] mmmm^ h^, i&(D^m^j:^^^ioi(Dmmt^^ti 

tiz>*vym<Dffim, 9(t*), is, i6 ^#>, ±mw&'<*si^v&<D 
mmc mfe<Dm£<Dm.in,mo, 3K±^), 32, 33(T2r)£j&<9#Jt-c, ±mm$ 

0, 31, 32, 33<Z>JP££, ^^{f, ±|Stti&^*/HW*©«£}»6, 7<DJ?£ TDJ 

o*h/?*bK:*|-J(£U ±15^^30, 31, 32, 33<^J?:££M&£>-e:5^i:£J;9, £. 
[0063] jEK, ^#OEI12(C{4, *»Wfcft5H{Cflb©^«f!|-C*>5*ai/^V101*S, 

£UfcfcOT*>5 0 fip*>, ±|Eia8}^Lfc2ffi<D^gi5MlO, 1 1 (T#) iCft&T, 1 
«^^§BWlOSr^t)#^-C, m*, te©2«©«:|mtm, I8(_fc£) (cft^T, 
lffl©*4*«Bttl7S:®0#it, tot, /^-y~77 — ^t^^r, ±16^— *14tf>±T<Oijt 
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[0064] « tozx,mt<nmi3\m,&mwittz&iz.m<D&Mm^h&mMi'<*/i'ioi& 

m^mwmm6^m^tix^^ 0 u>*\j£&t>. ^<DmMmxit, tft^k 
2(D±\z&m#7xm5& s mm, mm,x*&mnbthx\^ 0 ^.^mm* 
mmA,x^^ntcw^m^^-^i4(D±.r<Dmm^±m^tzm^D 
j<d— mtemw£M&6izftf&Lx, zn^in. -(Dxvyhvwm&soiTjj), 32 
(±j7)&&rti%, ztiKx*). ±mi,tcm&di<Dmi&tfi(Dmmm)&£tix\,^ 0 
[0065] &*3, fafaz>mM*/<*fr<Dmf&fcj:tii^ *:<Dffimfai±t>, it®t$}, m^^m 

mxh% 0 

mmbmmim£tD}(Dffi&&ru]^mm$)LxM}&u m<Dmm7^m^vx 
*5«j» — if, tr-xi4<Drmmaz. m&Di<Dmmfc<Dm&44 s 45&m%u t 

[0067] &*5, frfr%mmz£iv\3, ±M^mft\^tzw.&/<*/vioib\%mte ] o, M/<* 

f4#<* ^<D-^(DM. Mx.lt. Z<DmxteZ<nTMtctflzmVZ>ffi!$.b-rz>Z.bfr 
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[0068] imiw^m<ommmu^^m^yu^^m<Dm^<^Mc^n^um^<D 
m'ffl*^i-mmmRxf*:(DA-Ammmx~foz> 0 

B®r® m&vz (da - AWim m x*h% 0 

®|2Ii:^<DA-AS.T^B-BSffBI2|-efc5„ 

mm^i-wrmmRm<DA-Ammxh^ a 

^(DA-Ammmx-hZo 

mmxh% 0 

[[iii3]j:ie*M<z>Micft!i<Dig^#!j^^ 
mmxhz> 0 



WO 2006/003898 23 PCT/JP2005/0U849 



[0069] 1 *HSj®K 

2 TFTS^ 

3 m& 

6,7 ff$rDj©«E« 

8. 9, 15, 16 m&d}<Dffi& 

10, 11, 17, 18 /V7r-«»«r«fiW-««*t 

100 m&7v&*:?fi<Dm# 

101 fRU^^/V 
129 

130 
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#ku mfctfiM$:mii3m(DmM,s<*^ft KmmLx^mi-^^Rx/y^— 

vxmwznzmw &tfk<Dmimftftm<vm&zB&vx&v, mmm® 
i^mBm^^<Dm^<^i^m^mm^-mxm^Mm^(Dm^t. 
^<D±mRxfrm(D-^(Dm^mm^xm!^htc^yyr-^t^m^x^^^t^ 

ytmt, mm%m^h(D%^fT%t\.x3^(D%\^mir^% i ¥mi-t. mm^t 
^m^x^m^tz3^<D^m^x^<Dm^^m^3m<Dm^<^t 
, Mm^n<Dm^ B ^/v^mM\^x^(Dmm%:Mmvtz3^<Dyt^mir^^ 
^mt,mm^m^m^^^ntz3^<D^^M^tc^(D^M^t^ 

Lxmm£frzmwutfbiz£mfcftM<Dm&zM&vx&v, 3>o, %mm&n 
. ttimm^<^<Dm^<^/i^m^mm^-mxm^mnin.(Dmmt, m 

[3] 2^(Dmmm^<Dm^m^mAL.x^m^y^^^m<Dm^<^xh<> 
x, &te<bhmv2fo<Dmwmfo<D~j3<Dmzttfa\^xmm&ntcmwfo : & 
#x.> z<Drmmfctf!M<Dffi&&m%i-fzh<Di£&^x, mmmmt. ms^-m 
xm^mt&m^m^^nzu mmm^<Dm^<D±mmRnrmm(D 
~^izit, m&^x, ^y-7T~-u*mx.x\^z.b*®WLb-? z>m£k7vv~??<n 
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ik^Miz£Vi®mir%W®mwxh^x,&te<bh±m2&^ 

m^m(Dmm^t,mmmmtim2<Dm^Km^x^mvtcmmm^<^ 
<nm%ftmmm-rz>tm^&b&mx.x%><o. t>o-c, m^^^m^-r^-b 
^mbi-^m^^^^izis^m^^<Dm^mm 0 

izttfaLxmwzfrtcmwtii&mz-, to-c, -^em^ HfrBBM^^/v<D^^ H x< 
^/ww^M5/?^^-^T^w^i«s^:o^isst, mmm®zmmA,x\ mm 
nw^<Dm^^hm^mji<Df& l ^m^m^b^m^bm^ jg^, Mte^r^^ 
^^mm^yyr-mmm^ntcm^ntm<Dmm^b,mmmiRrjm2(D 
m^i^\^x^m^tzmmm^<^<D^^m^mmir^ikm^mb^m^x 
tot, Mft^^^^-r5it^#^i-r5«^^°n>? a ^^[r &i?zm 

^m^M^m^titcs^^mm^x^^m^^^m^mMi^^b 
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u%h2<Dmmz.Mx.x^ mm^2(Dmmcm^tcy<^r-^mx.x\ 

ffi%.s z<vmtmfc%iM<Dffi&&j&i8,Ltz.h<Dtz.id\,^x s mmm&te. mmm^ 

do] mmm&m9\cim^tzm&^tii/*??<Dm&^*Mci3\,^x. mmmm^ m 
wn£.m2<Dmmztox.x, mmm2oymmmm^t^yyr-u^x.x\ ^ 

[i i] 2%c<Dmwmfo<Dffl icm&&MXLxtezm&7vi?^??m<DW&/<*^&Wi 
wn:m^mmir^m^mnxh^x^p^<th±M2^(DmmmwL<D-^(Dm 
\zMfaL.xnm£titzMw&&ffiz-. tot, ^(dt^k. iftmwM>^*/i'<nWi&^ 

Mffio-^fijicRfjfeffiicD^^ 
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